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low  CO  gas  67 

Catalytic 
fuel  oil  to  gasoline  65 
metallic  poisons  14 
CRITICAL  CONSTANTS 
chain  length  106 

correlation  molecular  structure  317 
hydrocarbon  systems,  binary  to 
quinary  317 

CRITICAL  PATH,  see  Cost  Accounting 
CRITICAL  PHENOMENA 

methane-ethane-butane  systems  226 

CROP  DRYING 

LP  gases  340 

CRYOGENICS 

advances,  products  and  equipment 
192,  212 

flow  and  heat  transfer,  prediction 
304 

frozen  free  radicals,  reactions  165 
insulation,  porous  core,  metalforced 
181 

CUSTOMER  SERVICE 

appliance  conversion  70 
follow-up  assures  quality  job  187 
management  department  for  territory 
124 

microfilm  customer  data  169 
tariffs,  space  heating,  France  229 

D 

DECOMPOSITION 

unimolecular  to  activated  radicals, 
radicals  activated  318 

DEHYDRATION 

gas  hydrates,  removal,  lowered  costs, 
transmission  330 
gas  stripping  of  glycol  9 
glycol  contractor,  desiccant  agent 
330 

glycol  injection  system  146 
molecular  sieves,  condensate  plant  60 
pressure  cooling,  hydrate  separation 
37 

solid  desiccant  design  236 
zeolite  88,  115 


DEHYDROGENATION 

coal,  by  sulfur  121 

DENSITY 

gases,  high  temperatures  135 
DESULFURIZATION 
molecular  sieve  for  gasoline  146 
nickel-sulfur  reaction  88 

DETONATION 

delayed  equilibrium,  missile  method 
105 

parameters.  Hi  -t-  Oi  164 
shock  tubes,  initial  79 

DIFFERENTIAL  THERMAL  ANALYSIS 

temperature  differentials,  thermogram 
347 

DIFFUSION 

bubbles  in  vertical  liquid  column  164 
capillaries  -|-  porous  solids  135 
compressed  gases,  problems  257 
gas  in  porous  media  164 
hydrogen,  purification  24 
hydrogen,  viscosity  105 
kinetics,  mean  free  path  105 
Knudsen,  isothermal,  isobaric,  vapor, 
surface  flow  318 
ore  reduction,  kinetics  122 
polar-nonpolar  mixtures,  NHj-Ar-Kr 
224 

thermal,  column  sampling  28 
thermal,  isotopic  gases,  theory  200 
3-component  gas  135 
two  gases  in  solution,  equations  164 

DISPATCHING,  see  also  Automation, 
Telemetering 

Alberta-California  line  116 
Laclede  System  338 
measurement,  flow,  Pittsburgh  153 
system,  Blythe,  England  100 

DISSOCIATION 

methylene,  hydrogen,  methane, 
radical  formation  348 
shock  tubes,  hydrogen  168 

DISTILLATION 

analyzer  controls  101 
automation,  heat  control  24 
column  design,  graphical,  difficulties 
257 

continuous,  counter-current  133 
design,  computer  method  74 
dynamics,  feed :  product  equation  25 

DISTRIBUTION  SYSTEMS,  see  also; 
Automation,  Compressor  Stotions, 
Computers 

Pipeline  Construction 

butane-air  gas,  automatic  95 
compressor  stations  37,  61,  128 
crossings,  railroad,  river  124,  247 
design,  ASA  B-31  code  153 
design,  construction,  Cresco,  Iowa 
153 

design,  use  of  computer  310 
dispatching  centers  44,  124,  338 
driven  crossing  under  railroad  247 


extension,  southern  England  17 
flexible  pipe,  Vancouver  16 
flow  measurement,  dispatching, 
Pittsburgh  153 

gas  power  package,  Rochdale,  N.  Y. 

125 

gas  turbine  drive,  Columbia,  Gulf 
147 

grid  extensions,  Whitby  44 
highway  crossing,  river  crossing  332 
internal  cleaning,  dimethylformamide 
solvent  31 1 

LP  gas  pipeline,  London  125 
maintenance,  safety  16 
network  design,  computer  17 
new  materials  125 
non-toxic,  gas,  British  153 
North  American  291 
piping,  joints,  research  16 
plastic  piping,  replacement  program 
238 

renewals,  modern-mechanized  aids 
310 

river  crossing,  Laclede  Gas  124 
sandblast  cleaning  of  mains  217 
works  and  grids,  England  68 

DRILLING 

aluminum  drill  pipe  175 
barge-type,  pump  mount  rigs  144 
California,  contractors  58 
catamaran,  for  offshore  114 
causes  and  correction  of  circulation 
loss  271 

compressors,  air  drilling  8,  328 
contractor  services,  majors  207 
core,  diamond,  Sahara  practice  234 
cost  reduction,  relaxed  corrections 
207 

cost  reduction,  theoretical  charts  175 
costs,  profits  86,  328 
crooked  hole,  deviation  restrictions 
175 

deephole,  offshore  operations 
114,  176,  328 

diesel-electric  rig,  Magellan,  Chile 
144 

directional,  turbodrill,  Germany  234 
downhole,  milling  87 
downhole,  television  system  235 
drill  pipe,  inspection  and  failures  207 
electro-mechanical  rig,  gas  engine 
234 

electrical  wins  over  diesel  175 
emulsion  fluids  34 
equipment  35,  202,  263 
exploration,  by  air,  Ireland  328 
high-speed,  low  cost,  Louisiana  114 
improving  rig  efficiency  297 
large  diameter,  rotary  34 
New  Penrod  Rig  18 
offshore  114,  176,  328 
offshore  CUSS  II  32,  114,  235 
pattern  shows  7.4%  rise  for  1962  175 
Pennsylvania  field  wells,  1961  145 

pipe  inspection  standards,  operation 
cost,  defect  classification  328 
progress,  technical,  production  costs 
328 

pump  problems  60 
rate  increase,  1962  58 


replaceable-cone  bit  8 
rotary,  big  bore,  for  mines  207 
Russia,  etiuipment  lags  U.  S.  design 
207 

“shock”  sub  tool  34 
slim-hole,  cost  cutting  7 
stem  test  59 
turbodrill,  successful  175 
turbodrills,  use  in  France  and 
Sahara  297 

well  spacing,  cost  reduction  8 
wildcat  299,  328 
world,  more  active  in  1961  271 

Mud 

buoyancy  effects,  drill  pipe  114 
inverted  emulsions  8,  34,  87 
low  solids,  cost  reduction  58 
mud-pumps,  V-belts  34 
new  colloid  functions  8 
oil-base,  sand  damage  59 
problems  in  deep  drilling  271 
DRYING 

agricultural,  corn  and  hay  tests  1 

DUST 

flue  gases,  measurement,  flow  97 
gas  streams,  determination,  light 
scattering  146 

Dust  Removal 

baffled  conduit,  performance  236 
chemical  industries,  cyclones  26 
concentration  calculations,  velocity 
relations,  carrying  power  330 
cyclones,  design,  efficiency  236 
equipment,  evaluation  18,  116 
equipment,  performance  60 
filters,  electrostatic  146 
filters,  fabric,  commercial  116 
mist,  wetted  screen  beds  146 
oil-washed  blower  and  scrubbers  36 
particle  size,  Baultain  infrasizer  36 
Scrubber 
photostudy,  Doyle  236 
steam-wetted,  fan-driven  237 
venturi,  hot  gas  line  236 
venturi,  wall  film  10 

E 

ECONOMICS 

economics  8 

exploration,  survival  of  independents 
262 

gas  transport,  Europe  304 
liquefied  gases,  free  world  supply  276 
offshore  operations,  piping  practices 
209 

ore  reduction,  coal  slurry  feed  vs 
gas  stream  337 
pipeline  systems  56 
space  heating  321 
underground  storage  92,  119 
well  spacing,  cost  reduction  8 
well  production,  crude  oil  322 
EDUCATION 

appliance  service  training  81 
Canada,  w-elding  school  137 
communications,  needs  110 
gas  fitters  2,  29 
gas  servicemen,  4  yr  course  201 
guide  program,  job  instruction  110 


materials  engineering  110 
need  for  engineers  262 
patent  practice,  industrial  29 
pipeline  inspectors,  Toronto  137 
plant  operators,  program,  El  Paso 
137 

professional  obsolescence  of  scientists 
262 

recruiting  young  engineers,  utility 
field  137 

refinery  operators,  panel  units  2 
shortage  of  engineers  by  1971  261 

En9ineering 
college  programs  81 
for  industry  169 

ELECTRICITY,  see  also  Competition, 

Energy  Sources 

generating  capacity.  West  Europe 
230 

generators,  steam  turbine  5 
heat  source,  process  uses  205 
high  frequency,  value  from  gas  power 
packages  205 

hydro.  Pacific  Northw’est  future  266 
improved  facilities,  Europe  138 
lignite-fired,  Dakota  boiler  plant  233 
MHD,  thermoelectricity,  thermionic 
sources  85 

natural  steam.  New  Zealand  143 
new  and  projected  units. 

Commonwealth  Edison  266 
package  Mw  generator  265 
Peace  River,  hydrolectric 
construction  232 

rise  in  Britain  at  expense  of  gas  140 
steam-turbine  generators,  design  140 
thermal  energy  conversion  processes 
140 

transmission,  microwave  conversion 
267 

truck  generator,  for  portable  tools 
205 

turbine  drive  generators,  British  112 
turbine  units  112 
USSR,  high  capital  costs  in  hydro 
economics  266 

Van  de  Graff,  electrohydrodynamics 
232 

Biological  Cell 

bacterial,  biochemical  sources 
113,  172,  233 

bioelectric,  mechanism  233,  267 

ELECTRON  DENSITY 

density,  electron  charge,  bond 
formation  318 

ELECTRON  MICROSCOPY 

review,  1960-62  132 

ENERGY  CONSUMPTION,  see  alto  Gas 
Power  Packages 

general  developments,  capital 
investment  325 
ENERGY  REQUIREMENTS 
computing  methods,  statistical 
approach  325 

ENERGY  SOURCES,  tee  alto  Coal, 

Fuel  Cells,  Natural  Gas,  Oil  Shale, 
Petroleum 

bacterial  research,  on  wastes  113,  172 


conferences,  6th  World  Power, 
Energy  Demands,  1970  325 
conversion,  design  to  application  293 
direct  conversion,  effect  on  LPG  266 
electrohydrodynamics.  Van  de  Graff 
232 

energy  cycles,  space  power  141 
estimates  and  future  economy  262 
fossil  fuels,  U.  S.  reserves  294 
fuel  influence  in  engine  design  292 
future,  pipeline  gas  294 
gas  turbine  units  230,  341 
geothermal,  estimates,  nuclear 
supplements  266 
Germany,  future  supply  267,  293 
hydrogen  fusion  83 
low  temperature  plasma  control  143 
metals  141 

motive  power,  gas  industry  232 
national  fuels,  policy  study  292 
national  gas,  construction  and 
reserves,  1961  203 

Nemst  effect  generator  294 
oil,  gas,  accumulations  174 
oil,  gas,  pattern,  Canada  263 
oil  uses,  10  yr.  changes  294 
petroleum,  growth,  future  role  and 
status  233 
plasma  generator  143 
policies,  Europe  323 
post  w^ar  shift  to  oil  and  gas  293 
requirements  and  end  use  325 
reserves,  new  gas  field  113 
Senate  study,  coal  industry  unhappy 
293 

solar,  Goodyear  improvement  267 
sources  7 

thermoelectricity,  research  7 

Coal 

developments  4 
for  supplemental  gas  45 
future  power,  gas  and  motoring  5 
oil  comparison,  Germany  267 
U.  S.  reserves  4 

Electric 

Austin,  metal  glass  cell  205 
electrical  generation  174 
power  pack  tools  84 
thermo  and  fuel  cells  206 

Galvano'Thermomagnetic  Devices 

generators  326 

heat  pumps,  refrigerators  326 
Magnetohydrodynamics 
MHD  developments  266 
thermoelectricity  325 

Sewer  Gat 

diesel  engine,  dual  operation  326 
diesel  plant  172 

Solar 

advances,  1961  141 

collector,  design  57 
Rankine  cycle,  power  system  7 
silicon  cell,  performance  57 
still  design,  heat  transfer  6 

Tar  Sands 
Alberta,  2  projects  206 
oil  mix  hydrogenation  267 
production  plans  1970  294 
production  policy  328 


Thermionic 

analysis,  converter,  space  reactor 
plant  270 

converter,  output  kinetics  85,  143 
high  intensity  gas  burner  270 
solar  use  325 

topping  unit,  nuclear  power  plant 
270 

Waste  Heat  Utilization 

compound  cycle  engine  326 
cooling  systems  heat  recovery  325 
thermoelectric  generator  326 

ENERGY  SUPPLY,  see  Energy  Sources 
ENGINES 

dual-fuel,  spark-fired  gas  6,  268 
lubrication,  carbon  cleaning  118 
EQUATION  OF  STATE,  see  also  Kinetics 
hydrocarbons,  sound  velocity  52 
surfaces,  one  component  198 
virial  coefficients  52 

EQUILIBRIUM,  see  also  Phase  Behavior 

binary  systems,  hydrocarbons  225 
carbon/hydrogen,  high  temperature 
165 

general  correlation,  hydrocarbons  24 
hydrogen-nitrogen,  vapor-liquid  258 
nitrogen-methane,  solid-liquid  257 
oxygen-hydrogen,  solid-gas  258 
water-COj  in  steam-iron  process  51 
EQUIPMENT 

mobile  pipe  making  machine,  tractor- 
trailer  343 

valves,  preassembled.  Pacific  Gas  and 
Electric  343 

ETHANE 

cracking,  initiation  167 
decomposition  and  products  226 
shock  tube  reactions  227 
viscosity  52 

ETHYLENE 

air  pollution,  toxicity  research  18 
base,  synthetic  acetyl  compounds  308 
dielectric  constant  78 
high  pressure  pilot  plant, 
polymerization  281 
polymerization  rate,  factors  107 
products,  ICI  British  Plant  280 
propylene,  copolymers  280 
pyrolysis,  C-  ion  formation  67 
radioactive  reactions  44 
radiolysis,  products  67 
shock  tube  reactions  227 
steam  pyrolysis  of  oils,  new  process 
281 

toxicity  to  cotton  crops  18 
ultra-violet  photolysis  107 
EXPLORATION,  OIL  AND  GAS 
airborne  techniques  115, 328 
Alaska,  interest  increase  175 
Alberta,  Sylvan  Lake  and  Red  Deer 
success  176 

Algeria,  oil  west  of  Hassi  R’Mel  145 
Appalachian,  Oriskany  59 
Arkansas,  program  expands  8,  87 
Black  Warrior,  Mississippi,  Gas  207 
California,  Sacramento  gas  sands  87 


Cuss  II,  drilling  ship  35,  114,  235 
Dakota  Sand,  East  Utah  59 
decline,  core  drilling,  geophysics  8 
deeper  wildcats  in  Utah  299 
deep  Frio  gas.  Gulf  coast,  Texas  207 
Delaware,  N.  Mexico,  great 

Pennsylvanian  gas  reserve  271 
discovery,  revaluing  old  data  208 
drill  stem  test  59 
Dublin  (Ireland)  prospects  298 
economics,  survival  of  independents 
262 

Far  East  322 
gas,  Alberta  foothills  235 
gas  and  oil  discovery,  wildcat 
drilling  328 

gas  condensate,  w’ildcat  328 
gas  exploder.  Marine  seismic  207 
Grimes,  Calif.,  prolific  gas  area  271 
Hanover,  Mich.,  gas  and  oil  field  298 
hydrogen  sulfide,  clues  to  gas  and  oil 
328 

Medina  (New  York)  field,  gas  yields 
298 

methods,  advances  115 
Mississippian,  deep  gas  176 
Moberly  (British  Columbia)  Triassic 
gas  298 

New  Zealand,  Kapuni  field  future  176 
non-marine  beds,  importance  235 
offshore  wildcat,  Louisiana  gas  208 
Ohio,  Cambrian  35 
Panhandle,  new  4-state  reserve  6 
paradox  Mississippi  59 
Philippine  basins  35 
radioactivity  age  logs  144 
revenue  for  expanded  drilling  2 
Rocky  Mountain,  Utah  gas  144 
Russian  deep-hole  research  172 
Sacramento,  (California)  gas  fields 
298 

seismic,  vibratory  methods  115,  144 
South  Eastern  condensate  wildcat 
271 

S.  Texas,  deep  Edwards  field  8 
S.W.  Texas,  Glen  Rose  59 
Texas,  lower  coast,  high  potential 
271 

Uinta,  Mesa  Verde  prospects  208 
use  of  radiofrequency  surveys  298 
Washburn  (Arkoma)  gas  fields  272 
W.  Texas,  Delaware  Valley,  Sibley 
well  87 

West  Virginia,  deep  tests  87 
wildcatting,  new  discoveries  208,  328 

Australia 

oil  and  gas  3 

pay  promise  soars  176 

30  rigs,  new,  active  297 

Canada 

British  Columbia,  gas  finds  144 
gas  field,  E.  Quebec  144 
Lake  Erie  offshore  176 

Mohole 

contractor  begins  study  87 
positioning  115 

EXPLOSIONS 

detonation,  delayed  equilibrium, 
missile  method  105 


detonation  parameters,  Hj  +Oj  164 
exploder,  marine  seismic  207 
waves  in  hydrogen-oxygen  50 

F 

FEDERAL  POWER  COMMISSION 

advisory  council  82 
applications  office,  Houston  30 
authority  expansion  110 
construction  back  log  30 
economics,  survival  of  independents 
262 

industr>’’s  internal  segments  2 
Mexican  line,  available  gas  202 
national  fuels  policy  110 
policy,  beliefs,  regulation  201 
proration  and  markets  110 
<iuality  standards  30 
rates,  effect  of  storage  229 
regulated  direct  sales  110 
regulation  and  incentives  30 
revenue,  low,  exploration  threat  2 
Southern  California  pipeline  delayed 
289 

utility  benefits,  LP  Gas  139 

Price 

CATC  30 

industry'  growth,  prices  110 
industry  rates  262 
low  2 

pricing  outline  30 
FIELD  EMISSION 
microscopy  164 
FLAME  PHOTOMETRY 
absorption,  1960-1962  162 

new  instruments  218 
FLAME  RESEARCH 
acetylene,  atomic  oxygen  250 
behavior  of  gases,  turbine,  turbojet 
engines  341 

burner  angle  and  quenching  283 
carbon  formation,  mechanism  156 
carbon  in  rich  flames  250 
convection  in  liquid  spheres  218 
flame  speeds,  computation  156 
furnaces,  stack  recirculation  156 
ignition  promoters  155 
laminar,  mathematical  design  89 
methane  reactions  18 
new  instruments  218 
premixed  gas,  nitrogen  oxides  155 
pressure,  spherical  18 
propane,  hydrogen  atoms  70 
pulsating  burner,  Britain  251 
recirculated  combustion  products, 
effects  312 

resonant  burners,  heat  flux  19 
review,  1959-60  18 

speed  inciease,  fluid  additives  18 
velocities,  ignition  limits,  turbulence 
319 

Detonation 

diameter  and  distance  70 
reactor  effects  105 

Propagation 
chain  reactions  156 
speed,  quenched  156 

Pulverized 

fuel  70,  218 


Soot 

combustion  in  laminar  flame  312 
premixed,  flame  189 

FLAMED  CROPS 

flame  cultivation,  weed  control  340 
FLUID  FLOW 
adiabatic,  in  pipes  51 
bulk  solids,  liquids  laws  62 
cavitation  mechanism  51 
convection,  spheres,  prediction  210 
heat  exchange,  mathematical  methods 
165 

holdup  correlation,  gas-liquid  147 
hot  gas  flow,  design  parameters,  flow 
distribution  343 

mathematical  methods,  mass  transfer 
165 

nitrogen,  temperature  measurement 
78 

non-steady  in  porous  media  51 
pneumatic,  line  factors  61 
porous  plug,  gas  mixtures  51 
power-valve  design  62 
pressure  change,  duct  section 
expansions  238 
regulation  by  pump,  RPM  312 
saturated  packed  bed  135 
2-phase,  vertical  pipe  11 
unsteady  state  wells,  radical  flow  238 
well  rate  and  pressure  9 
Transitional 

annular  116 

velocity  fluctuations  117 

Turbulent 

gas-solid  suspension  38 
liquids  in  pipes  38 
gas  flow  1 1 

FLUIDIZATION 

application,  processing  industries 
242 

bed  expansion  vs  particle  size  150 
bed  handling,  Winkler  generators 
159 

gas  enrichment  10 
gas  rate  and  bed  weight  vs  gas 
mixing  242 

pneumatic  catalyst  transport  stream 
velocity  336 

FOREIGN  ACTIVITIES 

Far  East,  exploration,  exploitation 
322 

idle  gas  capacity  2 
material  and  later  169 

Africa 

gas  to  Britain  31 
W'.  Sahara  oil  54 

Algeria 

supply  for  EEC  230 

Argentina 

Santa  Cruz  gas  line  264 
Australia 
first  oil  well  31 
forms  a  gas  association  170 
oil  and  gas  discoveries  3 
oil  fuels  336 
Roma  gas  growth  170 


Canada 

corrosion  field  tests  344 
gas  industry  growth  264 
gas  processing  growth  202 
gas  reserves  and  construction  263 
hydrocarbon  recovery  30 
natural  gas  industry  81 
new  anhydrous  ammonia  64 
ore  reduction  65 

pattern  of  oil  and  gas  energy  263 

Columbia 

Cicuco-Barranquilla  line  229 
gas  products  43 

Common  Market 
gas  growth  by  1970’s  263 
Lavera-Karlsruhe  oil  line  263 
limiting  Soviet  oil  230 
supply,  Algeria  230 

Czechoslovakia 
petrochemicals  plant  337 
Europe 

common  energy  policy  170 
common  patent  system  30 
crude  oil  lines  53,  170 
ECE  report  on  growth  291 
energy  policies  170,  323 
gas  transport  economy  304 
gas  turbines  6 

improved  electric  facilities  138 
Meurogas  pipeline  proposal  230 
natural  gas  growth  3 
oil  refining  growth  3 
petroleum  pipeline  growth  202 
production,  market  322 
reserves,  high  and  low'  estimates  290 
UN  production  report  82 
France 

Lacq  gas  fuels,  industrial  growth 
230,  289 

petrochemicals  42 

Germany 

coal  protection  and  gas  growth  203 
gas  and  oil,  exploration  262 
gas  supply,  local,  imports  229 
grid  growth  and  sales  202 

Great  Britain 

distribution,  w'orks  and  grids  68 
gas  plant  16 
liquefied  gas  prograss  289 
liquid  natural  gas,  storage  14 
natural  gas  31 
natural  gas  grid  84 
petrochemical  30 
pipeline  construction  322 
India 

gas  line  projects  230 

Italy 

E.N.I.  oil  activities  54 

Japan 

LPG  boom  290 

oil  refining  import  program  290 
petrochemical  growth  290 
recent  growth,  gas  and  oil  290 

Mexico 

natural  gas,  1961  268 
pipeline  construction  3 
processing  industry  in  period  of 
vigorous  grow'th  170 
production  gains,  oil  and  gas  level  in 


exploration,  development  170 

Netherlands 

pas  reserves  statistics  322 
Groningen  gas  resei-ves  264,  289 
new  gas  reserves  82,  111,  229 
New  Zealand 
gas  discovery  170,  202 
new  CV  plant,  Dunedin  307 
plans  for  Kapuni  gas  290 
Nigeria 

pipelines,  to  power  stations  230 

Pakistan 

gas  aids  industry  growth  291 

Roumania 

rise  of  natural  gas  289 

Scandinavia 
gas  markets  264 
Sweden,  oil  gas  3 

Switzerland 

new  propane-air  plant  202 
small  plants,  sales  111 

USSR 

Bulgaria,  oil  and  gas  discoveries  323 
drilling  equipment  263 
gasification,  underground  114 
improved  drilling  202 
internal  export  uses,  effect  323 
oil  export,  alarm  111 
oil  import,  defense  82 
oil  sales-trade  in  Europe  322 
pipeline  systems.  Satellite  Countries 
263,  322 

production,  coke  335 
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replacement  program  238,  311 
standard  serivce,  Vancouver  97 
standards,  gas  service  181 
survey,  manufacturers  97 
10  yr  experience,  Flint,  Mich.  283 
tobacco  curing  load  97 
types,  evaluation  253 
PLASTICS 

elastomers,  structure  42 
foamed,  polyurethanes  66 
markets,  polystyrene  66 
pipe,  failure  mechanisms  102 
pipe,  polyvinyl  chloride,  properties, 
France  240 

piping,  inserts  for  mains  339 
polymers,  waxes  in  polishes  67 
safety,  flammability  67 
suspension  polymers,  vinyls  66 
tower  packings  49 

Epoxy  Resins 

paints  49 

solid  and  liquid  coatings  75 
uses  49 

POLYMERIZATION 

ethylene,  pilot  high  pressure  plant 
281 

olefin-S02  mechanisms  123 
solution,  propylene  123 

POLYMERS 

analysis,  traces,  impurities  22 
solutions,  chain  dynamics  43 
structure,  spectroscopy  23 
POROSITY,  see  also  Adsorption 
determination,  automated  adsorption 
78 

POWER  PACKAGE,  see  also  Gas 
Power  Packages 

oil;  potential  applications  269 
PRESSURE  MEASUREMENT 
capacitance-diaphragm  type  221 
PRESSURE  REGULATION 
automation  turbocharged  compressors, 
gas  booster  pressure  339 
Bourdon  tube  standards  158 
control,  plug  valve  45 
domestic,  specifications  189 
pressure  drop,  packed  beds  260 
process  control,  gages  313 
protecting  unit  against  freeze  248 
uprating  Pittsburgh  supply  211 
PROCESS  CONTROL 
analyzers,  measuring  devices 
problems  313 
automation  313,  314 
pressure  control,  gages  313 
recording  potentiometer  344 


PROCESS  DESIGN 

catalytic  reforming  47,  285 
communications  in  control  193 
computer  shortcomings  193 
data,  systems  engineering  193 
factors  in  success  and  costs  129 
flow  line  tracing,  electric  73 
fluidization,  processing  73,  129,  242 
high  pressure,  3  reactor  plants  129 
injection  mixing,  gases  158 
membrane,  permeation,  petroleum  73 
multiple  stream  sampling  21 
operation,  unattended  plants  261 
optimization  47 
petrochemical,  multipurpose  21 
plant  performance,  difficulties  159 
plant,  pipe,  fittings  47 
pressure  drop,  packed  beds  260 
reforming,  pilot  plant  21 
reliability,  dynamics,  series  processes 
158 

sampling,  plant  stream  193 
scale-up,  experiment  design  73 
solids  feed,  dense  phase  20 
statistics,  planning  data  192 
survey  193 

PROMOTION 

heating,  piping  equipment  31 
low  price,  off-peak  gas 

PROPANE 

catalytic  decomposition  on  Cr  films 
306 

flame  research,  hydrogen  atoms  70 
gas  hydrates,  desalting  process  228 
hydrogen  sulfide,  removal,  low 
temperature  61 

industrial  heating,  rail  switches  98 
radioactivity,  reactions  247,  310 

PROPYLENE 

chlorination,  petrochemicals  42 
hydrogenation,  impurities  151 
removal,  engine  fuels  191 
solution,  polymerization  123 

PUMPS 

characteristics,  speed  47 
cryogenic,  vacuum  221 
fluid  flow,  regulation  rpm  312 
non-clogging  centrifugal,  self 
priming  314 
selection,  gas  plant  193 
selection,  suction  head  46 
types,  costs  74 

PYROLYSIS,  see  also  Cracking 

acetylene,  arc  process,  hydrocarbons 
246 

cracking  chambers,  checkerbrick  235 
ethane,  cracking  initiation  167 
hydrocarbons,  above  1600“K  167 
olefins,  acetylenes,  hydrogen  plasma 
350 

plasma  technology,  ammonia,  methane 
diffusion  320 
pyrolysis  67,  152 

reactions,  methyl  with  propylene  227 
steam,  oils,  new  process  281 
Wulff  process,  hydrocarbons  246 


PYROLYTIC  PRODUCTS 

hydrogenation,  hydrogasification, 
ethylene,  propylene,  petrochemicals 
350 

R 

RADIATION,  see  also  Photochemicals, 
Photolysis 

effects  on  solids  of  ultraviolet,  ionized 
radiation  281 

RADIATION  APPLICATIONS 

optical  maser  57 

RADICALS 

aliphatic,  hydrogen  couplings,  free 
258 

catalysis,  free,  formation  26 
formation,  flame  18 
frozen,  free  165 
methane,  formation  319 
poljTnerization,  free  15 
thermal  cracking,  chain  formation, 
methane  245 

RADIOACTIVITY  APPLICATIONS 

carbon  monoxide  from  CO*,  gamma 
radiation  310 

cobalt-60  catalyst  for  ethyl  bromide 
309 

cracking,  n-heptane  16 
ethylene  reactions  44,  67,  216 
high  temperature,  coal  gasification 
309 

hydrazine,  ammonia  43 
hydrogen  atoms,  catalysts  187 
hydrogen,  hydrocarbon  gases  247 
ionization  complexes  107 
kerosene  peroxidation  44 
mercaptan  reaction  134 
neutron  methods,  application  255 
pressure  polymers  44 
processes,  polymers  309 
products,  gamma  radiolysis  134, 310 
propane-ds  (CiD.)  in  other 
hydrocarbons  310 
propane  reactions  247 
saturated  hydrocarbons  to  olefins  and 
hydrogen  310 
RARE  EARTHS 

cerium  sulfide  semiconductors, 
thermoelectricity  174 
thermoelectricity  7 

RARE  GASES 

argon,  CH*  ions,  mass  spectrometer 
199 

argon  viscosity  228 
diaphragm  compressors  191 
helium  and  crystals,  laser  vibration 
199 

helium  development  31,  69,  115,  301 
helium  recovery,  diffusion  through 
glass  145,  288 
helium  transfer  214 
krypton,  CH*  ions,  mass  spectrometer 
199 

shock  tube  reactions  Ar,  He,  168 
use,  liquid  container,  hot  metals  343 

RATE  EQUATIONS 

kinetics,  rate  constants,  heterogeneous 
260 


RATEMAKING 

California,  supply  31 
cost-of-service  design  55 
depreciation  1 
relation  to  financing  138 

REACTORS 

gas-liquid,  bubble  stirred  48 
gas,  micro-endo,  in  rock  drilling  159 
metal,  high  temperature  protection 
221 

multistage,  time  factors  129 
plasma  jet,  high  temperature  48 
pressure,  stress-fatigue,  design  data 
285 

prestress  design  253 
stresses,  theory,  shells,  taper  joints 
253 

trickle  bed,  gas-liquid  kinetics  130 
tubular,  axial  mixing  129 

RECYCLING 

Abqaiq,  Arabia,  LPG-gas  172 
REFORMED  GAS 
butane,  Otto  process  184 
cyclic  catalytic  U.G.I.,  Europe  123 
hydrocarbons,  in  hydrogen  93 
light  distillates,  composition,  France 
244 

new  plant,  Romford  183 
ONIA-GEGI,  Geelong  Australia  41 
Micro-Simplex  Process 
Cambridge,  England  243 
LPG,  Britain  244 
1  year  experience,  Cambridge, 

England  244 

plant,  Cremorne,  England  244 

REFRACTORIES 

ceramic  plate  189 

graphite,  construction  material  195 
pyrolytic  graphite,  properties  49 

REFRIGERATION 

absorption,  thermodynamics  108 
air-cooled  condensers  127 
capacity,  performance  72 

RESEARCH 

broad  aims,  gas  industry  4 
Canada,  project  subsidies  111,  204, 
231 

fuel,  U.S.,  growth  and  trends  292 
funds,  industrial,  NSF,  in  1959  292 
growth,  basic  industry  31 
materials.  Federal  support  83 
multi-client  programs  at  institutes 
139 

retrieval,  government  54 

RESERVES,  tee  Coal,  Natural  Gat, 
Petroleum 

gas  industry  expansion  54 
LP-Gas  and  liquids,  above  7  billion 
bbl  141 

Siberian  oil  plans  138 
RESERVOIR  ENGINEERING 

decline  data  35 
forecasts  of  3  phase  flow  299 
formation  sampling  technique  299 
gas  volume  calculation  329 
hydrocarbon  properties,  economical 
production  235 


productivity  va  pressure  35,  67 
recovery  60 

sampling  and  testing  gas  209 
tools,  cost  reduction,  two  taps,  one 
pipe  string  330 
water  drive  simulation  35 

RUBBER 

synthetic,  diene,  co-ordination 
catalysts  186 

s 

SAFETY 

accident  records,  Britain  4 
acetylene  plants  55 
appliances  204,  232 
detector,  hydrocarbon  gas  leaks  140 
e<iuipment,  failure,  radio  reports  265 
equipment,  thermal  insulation  112 
explosion,  atmospheric  energy  55 
explosions,  pipeline  324 
fire,  prevention,  training  83 
fire,  protection  equipment  55 
gas  employees,  Britain  4 
gas  explosions,  1960  analysis  265 
injury,  drilling,  insurance  204 
noise  control,  pipeline  operation  324 
pipeline  break.  Southern  California 
line  repair  293 

pipeline  construction,  dust  protection 
324 

plastics,  fire  resistant  ducts  139 
refinery  control,  waste  flaring  232 
space  heating,  direct-fired  units  292 
welding  personnel  32 

Accident  Prevention 
gas  industry  112 
supervision  265 
training  83 

Toxicity 

air  pollution,  ethylene  18 
design  of  fume  hoods  232 
industrial  ventilation  204,  232 
labelling  204 

materials  in  processing  industries 
204 

SAMPLING 

plant  stream,  system  design  193 

SEPARATORS 

convergence  in  column  design  130 

SHALE  OIL 

analysis,  naphtha  6 
coking,  solid  transfer-bodies  143 
kerogen,  Chattanooga  Shale  234 
SHOCK  TUBES 
combustion,  hydrogen  27 
hydrogen  dissociation  168 
initial  detonation  79 
laminar  bounding  79 
shock  tubes  79 
w’ave  flow',  structure  79 
Reactions 

acceleration,  constant  area  duct  227 

Ar,  He,  CO,  168 

boundary  layers  108 

ethane,  ethylene  227 

vaporizing  liquid  168 

SIMULATION 

computers  1,  17,  310 


distillation,  computer  method  desig^n 
74 

gasification,  cyclic  generation  93 
gas  industry  transmission  1,  31 
pilot  plants,  statistical  design  74 
refinery  72 

SLURRY,  see  Coal 
SOIL  MECHANICS 
stabilizing  agents  13 
SOLAR  ENERGY,  see  Energy  Sources 
SOLUBILITY 

butane-isobutane  system  227 
gases  27 

gases,  cell  potential  theory  199 
hydrocarbons,  activity  79 
selectivity  124 

SOLUTION 

enthalpy,  phase  equilibria,  heat  of 
solution  320 

SPACE  HEATING,  see  Heaters,  Space 
SPECIFIC  GRAVITY 

automation,  temperature 
compensation  162 

SPECTROMETRY 

emission,  publications  163 

SPECTROPHOTOMETRY 

NO,  in  exhaust  gas  257 

SPECTROGRAPHY 

ultraviolet,  aromatic  hydrocarbons 
223 

SPECTROSCOPY 

absorption  345 
acetylene,  in  flame  gas  23 
polymers,  structure  23 
use  of  optical  masers  50 

STEAM 

solids  content  50 

STEAM  GENERATOR 

lignite  char  fuel  57 
Russia,  construction  troubles  3 

STORAGE,  see  alto  Liquefied  Natural 
Gat  and  LPG 

petroleum,  new  techniques  182 
refrigerated,  future  pipeline  terminal, 
for  balanced  load  276 

STRAIN  GAUGES 

instruments,  thermal  stress  314 
STRESS  CORROSION 
mechanism  electrochemical, 
electrochemical-mechanical  316 

SULFUR 

chromatography,  titration  22 
corrosion,  embrittlement,  qualitative 
determination  316 
hydrocarbons,  burner-tube  combustion 
256 

production,  phthalocyanines  oxidation 
178 

recovery.  White  Court,  Alberta  95 
SULFUR  PRODUCTION 
Claus  Process,  hydrogen  sulfide, 
natural  gas,  petroleum  337 

Removal 

alkazid,  Dorsten,  Germany  116 
oxide  pellet,  Gastechnik,  Britain  116 


SULFUR  COMPOUNDS 

analytical  methods,  determination 
346 

conductimetric  recorder  50 
dioxide,  coulometer  77 
monitoring,  radioactive  tests  104 
organic,  heats  of  formation  136 
oxidation,  computer  equations  237 
oxides,  air  pollution,  Nashville  23 
qualitative  determination  316 
SO,  in  air,  3  methods  163 
SO,  in  flue  gases,  163 
thermodynamics,  SO,,  108 
Removal 

organic-base  scrubbing  and 
regeneration  274 
SULFUR  WASTE  LIQUIDS 
ammonia  removal,  from  coke  oven 
gas  337 
SURFACE  AREA 

adsorption,  dynamic,  rapid  255 

SYNTHESIS  GAS,  see  also  Coal 
Gasification 

commercial,  from  hydrocarbons  65 
from  bunker-C  oil,  soot  recycle  95 
kinetics  of  CO-0  combustion  306 
middle  distillate  production  335 
steam-iron  process  44 

SYNTHETIC  FUELS 

CO  from  CO,  on  electric  heated  coke 
column  281 
jet  fuel  instability  15 

T 

TANKERS,  see  also  Liquefied  Natural 
Gas,  Tankers 

cryogenic,  foamed  plastic  liner, 
epoxy  coated  181 
gas  transport  63 
transport  LNG  63 
TANKS,  see  also  Liquefied  Natural 
Gas,  Liquefied  Petroleum  Gas 
below  ground  concrete  storage  for 
LNG,  costs  305 
coatings,  LPG  tankers  286 
corroded,  repair  217 
cryogenic,  Ni  steel,  ASME  code  181 
cylinders,  S-bearing  gases  181 
liquid  ethylene  212 
LNG,  insulated  hold  way  construction 
276 

spherical  (German)  LPG  design  and 
construction  305 

spherical,  LPG,  shell  stress  data  305 
storage,  “Frozen  earth”,  refrigerated. 
Salt  Lake  City  305 

TAR  SANDS 

Alberta,  2  projects  206 
oil  mix,  hydrogenation  267 
production  plans,  1970  294 
production  policy  328 

TELEMETERING,  see  also  Communica¬ 
tion  Dispatching 

data  by  phone  212 
digital,  advantages  39 
Illinois  Power  Co.  119 


TEMPERATURE  MEASUREMENT 

bibliography  1953-60  27 
bimetal  switches  221 
optical  pyrometers,  calibration  224 
quartz  crystal  134 
thermistor,  compensated  bridge  134 
Resistance 
Ge-Sb  alloys  224 
V8  gas  bulb  224 

Thermocouples 
hot  wire  effects  129 
large  junction  134 
W  and  W-Re  221 
THERMAL  ANALYSIS 
stability  23 
techniques,  pyrolysis  24 
THERMAL  CONDUCTIVITY 
catalyst  conductivity,  aluminum  oxide, 
powdered  silver  351 
gas  mixtures  228 
hot  plate,  edge  losses  132 
Micro  method  132 
Nj  and  COa  to  2000° K  168 
non-polar  gases  227 
turbulent  gas  flow  11 
200  gases  80 
THERMAL  DIFFUSION 
isotopic  gases,  theory  200 
THERMAL  REACTIVITY 
methane  formation,  hydrogen,  carbon, 
formation  energies  351 
THERAAAL  STRESS 
soil  permeability,  geothermal 
gradients  351 

THERMIONICS,  see  also  Energy  Sources 

analysis,  converter,  space  reactor 
plant  270 

converters,  output  limits  143 
high-intensity  gas  burner  270 
topping  unit,  nuclear  powrer  plant 
270 

THERMIONIC  CONVERSION 

plasmas  and  work  functions  297 
principles  and  properties  296 
THERMODYNAMICS,  see  also  Kinetics 
absorption  refrigeration  theory  108 
calculations  from  PVT  107 
C/H  equilibria,  high  temperature 
165 

enthalpy,  alcohols  123 
enthalpy,  phase  equilibria  320 
fluid  flow,  adiabatic,  in  pipes  51 
generators,  package  for  cathodic 
protection  270 

low  molecular  weight  C/H  species 
165 

methane-water  system  200 
multicomponent  system,  high 
temperature  stability  351 
organic  gases,  effect  of  polarity  136 
reactions,  properties  225 
solubility  correlation  320 
solubility,  gases  27 
steady  state  reaction,  enthalpy, 
binary  diffusion  coefficients  352 
sulfur  trioxide  108 
temperature-pressur-e  effects  108 


toluene,  parameters  200 
transport,  dissociated  Nj  and  Oi  226 
vaporization,  fugacity  320 
THERMO  ELECTRICITY 
bismuth-antimony  alloys  174 
cerium-sulfide,  semiconductoi-s  174 
cost  of  materials  297 
couple  theory  7 
couples  for  cooling  143 
couples,  Pt-Rh-Ir  tables  86 
design,  cooling  and  heating  58 
diffusivity  method  86 
flame-heated  generator  86 
heat  treating,  electric  components 
234 

ice  cube  maker,  commercial  86 
new  alloys  58 

panel  units,  air  conditioner  206 
phase  change  to  control  temperature 
differences  86 
rare-eax'th  metals  7 
reflector  generator  144 
remote  power  58,  270 
semiconductor,  hot  probe  tests  7 
surface  heat,  transfer  factors  260 
thermistor  power  sources  228 
Generator 

cathodic  pipeline  protection  174,  206 
metallic  and  semiconductor  7 

Materials 

improved,  efficiency  297 
properties,  selection  297 
TRANSFER  COEFFICIENT 
COj  in  carbolates  40 
TRANSFER  STUDIES 
mass  transfer,  solid-liquid  systems, 
agitated  352 

TRANSMISSION,  tee  Pipeline  Systems 
TRANSPORT  PROPERTIES 

potential  functions,  coefficients 
viscosity,  self  diffusion  320 
steady  state  reaction  enthalpy,  binary 
diffusion  coefficients  352 

u 

ULTRAVIOLET 

improved  microcell  163 

UNDERGROUND  STORAGE,  see  also 
Liquefied  Natural  Gas,  Liquefied 
Petroleum  Gas 

aids,  gas  use  182 
aquifers,  hydrology  241 
automated  station,  Troy  Grove,  Ill. 
44,  63 

automation,  instrumentation  148 
British,  design  13 
buried  concrete  tank,  IGT  research 
213 

Chilcomb,  England,  strata  64 
computing  reservoir  pressure 
behavior  241 

control  automatic,  Herscher  output 
39,  63,  119 

costs,  cushion  gas  92 
design,  oil  recovery  economics  277 
England,  15  year  contract  Hassi 
R’Mel  333 


45  states  report.  Interstate  Oil 
Compact  Comm.  183 
fracture  treating,  improved  flow  9 
gas  reservoirs,  Britain  119 
growth,  U.S.,  1960  review  149 
LP  gas,  economics  119 
LP  gas,  capacity,  increase  statistics 
333 

Lussagnet  (France),  Lacq  gas  line 
213 

mine,  Colorado,  practice  63 
most  economical  for  \  jak  loads  277 
Ontario,  costs  of  underground  storage, 
load  correction  149 
peak  shaving,  economics,  off-peak 
operation  149 

production,  3.12  trillion  CF,  record, 
1961  119 

Redfield,  Iowa,  development  92 
repressuring,  oil  recovery  182 
salt  cavern,  natural  gas  306 
soil  mechanics,  additives  13 
stresses,  rock  openings  212 
supply  balance,  new  techniques  182 
supply  for  reforming  64 
survey  1961,  61  companies  213 
SSW  Illinois  182 
well  cementing  materials, 
permeability  276 

Cavern 

LPG,  Marcus  Hook  40 
purging,  inert  gas  182,  277 
rock  variations  241 
tunnels,  caves,  coated  182 
Coke  Oven  Gas 
composition  changes  148 
operations,  Beynes,  France  241 

V 

VALVES-PIPELINE 

automatic,  for  pressure-drop  193 
distribution,  new  developments  314 

VAPORIZATION 

gas  enrichment,  fluidized  10 

VAPOR  PRESSURE 

dew  point  instrument  132 

VENTILATION 

combined  vents,  design  99 
commercial  kitchens,  sizing,  AGA 
127 

industrial  plants,  makeup  air  128 
kitchen,  exhaust  hood  design  100 

VESSEL  DESIGN 

mathematical  calculations,  ASME 
codes,  stress  evaluation  159 

VETROCOKE,  see  Giammarco  Vetrocoke, 
Hydrogen  Sulfide 
VISCOSIMETERS 
applications  77 
VISCOSITY 

comparison  with  air,  calibration  317 
CO»  correlations  28 
computation  of  binaries,  from  kinetic 
theory  260 

diffusion  coefficients,  intermolecular 
forces  352 
ethane  52 

gases,  high  temperature  80 


improved  falling-cylinder  design  224 
Lennard-Jones  constants  260 
measurement,  liquefied  Oi.Hi, 

N.,  Ar  228 

nonpolar  gases,  dimensional  analysis 
28 

polar  gases  228 

w 

WATER 

desalination,  butane  hydrate  126 
desalting  process  sjTnposium  168 
determination  infrared,  plant  tests 
255 

distillation,  sea  80 
electrodialysis,  desalting  200 
sea  water  demineralization  228 
Ic*  Crystals 
aggregation  24 
strength  24 

WATER  GAS,  see  also  Synthesis  Gas 

economics  in  France  68 

WATER  HEATERS,  Me  Heaters,  Water 

heat  transfer,  refinery  waste  gas  314 
top  port  for  cleanings  284 

WEEDS 

flamed  crops,  LP  Gas  340 


WELDING 

annealing,  exothermic  kits  304 
automatic  COi  process.  Buckeye  line 
304 

double-jointing  system  49 
electric  methods  75 
laser  welding  107 
pipe  coated  electrodes,  powder 
electrodes  160 
processes,  line-pipe  39 
testing  leakage,  air  pressure  103 
ultrasonic  use,  metal  bonding, 
friction  effects  352 
WELL  PRACTICE 

blowout  control,  by  pit  level  300 
casing  and  cementing  35 
casting  and  tubing  design  9 
completion  factors  209 
control  units  for  blowouts  299 
fluid  flow,  rate  and  pressure  9 
foaming,  advances  9 
high  pressure.  Gulf  coast  300 
improved  workover  rig  9 
increased  workover  jobs  272 
pressure  buildup  and  radial  drainage 
272 


sand-flow  prevention  9 
small  diameter  completions  36 
small  diameter,  sand  troubles  209 
spacing,  cost  reduction  8 
tubing,  completion  techniques  87 
well  flow-rate,  estimates  9 
W.  Texas  small  casing  145 
Cementing 

casting  for  high  pressure  300 
multiple  wells  88 

Completions 

small  diameter,  production  236 
small  diameter  techniques  87,  145 

WILDCATTING 

drilling  299 

exploration,  offshore  299,  328 
new  discoveries  208,  328 

X 

X-RAY  DIFFRACTION 

camera  and  microcrystals  136 
cryogenic  fluids,  x-ray  diffraction 
cryostats  163 
X-RAY  METHODS 
review  to  Dec.  1961  164 
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Photocopies 

Photocopies  of  all  articles  abstracted  in  Gas 
Abstracts,  except  those  enumerated  here,  are  avail¬ 
able  from  the  Institute  at  cost:* 

1)  Russian  Articles. — Abstracts  are  obtained  from 
services  specializing  in  this  field.  English  trans¬ 
lations  can  be  supplied  by  arrangement  with  the 
appropriate  abstractor. 

2)  U.S.  Patents. — Printed  copies  can  be  secured  at 
25  cents  each  (remittance  with  order)  from  the 
Commissioner  of  Patents,  Washington  25,  D.C. 

3)  Books,  Special  Reports. — When  a  price  is  given 
in  the  abstract,  these  should  be  secured  from  a 
bookdealer  or  the  publisher;  when  stated  jree, 
from  the  publisher. 

Types  of  Photocopies 

Depending  on  the  “tightness”  of  the  binding  (which 
determines  whether  pages  can  be  laid  flat  without 
breaking  the  binding),  and  the  color  of  the  paper 
and  ink  used  in  the  original  being  copied,  photo¬ 
copies  may  take  any  of  several  forms: 
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